The ,27I N Q R frequency in anilinium iodide C6H 5N H 3 ®Ie was studied at pressures up to 300 MPa and within the temperature range 77 K -290 K. With increasing pressure the orderdisorder transition point Tc is shifted to higher temperatures. The pressure coefficient o f the phase transition temperature amounts to dTc/dp = 4. 
Introduction
Anilinium iodide (C6H 5N H®Ie ) belongs to the anilinium halides family, the properties of which have been extensively studied by Weiss and co workers [1, 2, 3, 4]. The crystal is composed of anilinium ions C6H5NH® and I0 anions. The NQR study of this compound, carried out by Fecher [4] has shown the anomalous tem perature dependence of the !27I N Q R frequency. It was also pointed out that the charges on the N H 3 group make a signifi cant contribution to the electric field gradient (EFG ) at the l27I nuclei. The charge distribution of a free halide ion is spherically symmetric. There fore, the EFG at the site of the halide nucleus and the NQR frequency which is proportional to the EFG, are zero. The rather high 127I N Q R frequency (a nonzero EFG) suggests that there is a deviation from the spherosymmetric charge distribution around the iodide nuclei, presumably caused by the N -H®...I® hydrogen bond. The importance of the hydrogen bond for the EFG at the site of the iodine In anilinium salts one has the possibility to modify the hinderance (predominantly hydrogen bonding) to the rotation of the N H 3 groups by applying high pressure. In the present work we examine the l27I N Q R frequency and the low tem perature phase transition in anilinium iodide under the effect of hydrostatic pressure. The influ ence of pressure on the N Q R frequency and the order-disorder transition tem perature is analyzed in the scope of a microscopic model. The influence of the NH3 group rotation and N -H ® ...I e hydrogen bond dynamics on the EFG at the site of iodine nucleus is discussed.
Experimental
The NQR m easurements were perform ed with an ISSz-1-12 type pulse spectrometer. The details of our pressure device can to be found in [6 ] , Poly crystalline C6 H5NH®Ie was used. All measurements were carried out at decreasing tem perature. The temperature was measured with an accuracy of 0.1 K by means of a thermocouple. The pressure was measured with an accuracy of ± 2 M Pa by means of a manganine coil.
Results and Dicussion
The 127I N Q R frequency in anilinium iodide C6 H5NH®Ie was studied at pressures up to 300 MPa and at tem peratures 77 K to 290 K. Figure 1 shows the temperature dependence of the v3/2 *=? v5/2 N Q R line for 127I in C6H 5NH®I® at four selected pres sures p = 0.1 MPa, 114 MPa, 187 MPa, and 260 MPa in the vicinity of the phase transition point. As the pressure raises the N Q R frequency decreases. With increasing pressure the order-disorder transition point Tc is shifted to higher tem peratures. The pressure dependence of the transition point is shown in Figure 2 . In the pressure range studied, Tc(p) is linear within the accuracy of m easurem ent with a slope dTc/dp = 4.2 x 10-2 deg • M Pa-1.
The pressure coefficient of the N Q R frequency dv/dp is negative at all tem peratures investigated and for the v3/2 v5/2 transition equals -3.38 kHz M Pa-1, -1 .5 3 kHz M Pa-1, -2 .2 9 kHz M Pa-1, and -2 .3 6 k H z M Pa-1 at T=77K, 207 K, 255 K, and 295 K, respectively. Figure 3 shows the pressure dependence of the v1/2 v3/2 and v3/2 *=? v5/2 N Q R lines for 127I in C 6 H 5N H®Ie at 77 K. Iodine has a spin 5/2 and it is therefore possible to evaluate both the nuclear quadrupole coupling constant e2qQ/h and the asymmetry param eters from the N Q R frequencies. Figure 4 shows the pressure depen dence of e2 q Q/h and the respective asymmetry parameter rj evaluated at 77 fC W ith increasing pressure the value of the quadrupole coupling constant decreases whereas the asymmetry param eter increases. 
v3/2 and
The tem perature dependences of N Q R frequen cies in these amm onium salts have successfully been interpreted in terms of a model which assumes that the reorientational m otion of the NH 4 ion modifies the N Q R frequency in the vicinity of the nucleous [9] . An extend of this modification is determined by the length of the jum ping or transient time rt for the reorientation of NH 4 relative to the residence time rr in one of its equilibrium orientations. If 2 7T vq rt ^ 1 and 2 7r vq t r 1 we can observe a timeaveraged N Q R frequency vQ which is given by vq (T) = v0(T) + (vr rr + vt i t) / ( t r + rt) , (1) where v0 ( r ) corresponds to the NQR frequency in the limit that there is no contribution from N H 4 ions to the resonance frequency. v0 ( r ) contains Bayer's effect and decreases monotonously with increasing tem perature. Here, rr can be assumed to vary with tem perature as t r = to ex p (Ea/R T ) ,
and the where Ea is the activation energy for the reorienta tion. Tr should be the same as the autocorrelation tim e tc usually obtained in T} measurements of proton NMR. rt depends very weakly on tem per ature but no theoretical expression for tem perature dependence is known. We assume for simplicity that rt is constant over the tem perature range con sidered. According to the above model, when the tempera ture is raised, the reorientation of N H 3 in C6H 5N H 3I-becomes more excited and the iodine anion is in good contact with the am m onium group. This leads to a nonzero EFG at the iodine nuclei which is created by the N -H +. .. I-hydrogen bond.
The externally applied high pressure causes a change in intermolecular distances leading to an increase of the activation energy and the correlation time rc for the reorientational motion of the am monium group. In effect, pressure shifts the phase transition tem perature Tc with a positive pressure coefficient dTc/dp (Figure 2) .
The high pressure acts in a way to destroy the contact between N H 3 and I-because the elongation of the correlation time. Slow rotational motion can contribute to the weakening of the N -H +...I_ hydrogen bond. The weakness of the N -H +. . . I _ hydrogen bond is responsible for the decrease of the EFG at the 127I and the N Q R frequency for this nucleus under high pressure. ----------1 -----------1 ----------- 
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Conclusion
The phase transition which occurs in anilinium iodide at 240.3 K, apparent by a change in N Q R frequency, is related to hindered rotation of the ammonium group. This is the predom inant m echa nism. Thus the simple activation process form ula tion applied in this paper is adequate for the de 
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scription of the pressure effects observed near the phase transition. A closer qualitative analysis re quires knowledge of the pressure and tem perature dependences of the correlation times. To achieve this, data from proton relaxation time m easure ments as a function of tem perature and pressure are needed.
